The B-ring hydroxylation pattern of anthocyanins can be determined through activity of the flavonoid 3'-hydroxylase on leucoanthocyanidins.
In contrast to current knowledge, the B -ring hydroxylation pattern of anthocyanins can be determined by the hydroxylation of leucoanthocyanidins in the 3' position by flavonoid 3'-hydroxylase. The cytochrome P450-dependent monooxygenases flavonoid 3'-hydroxylase (F3'H) and flavonoid 3',5'-hydroxylase (F3'5'H) are key flavonoid enzymes that introduce B-ring hydroxyl groups in positions 3' or 3' and 5', respectively. The degree of B-ring hydroxylation is the major determinant of the hue of anthocyanin pigments. Numerous studies have shown that F3'H and F3'5'H may act on more than one type of anthocyanin precursor in addition to other flavonoids, but it has been unclear whether the anthocyanin precursor of the leucoanthocyanidin type can be hydroxylated as well. We have investigated this in vivo using feeding experiments and in vitro by studies with recombinant F3'H. Feeding leucoanthocyanidins to petal tissue with active hydroxylases resulted in anthocyanidins with increased B-ring hydroxylation relative to the fed leucoanthocyanidin, indicating the presence of 3'-hydroxylating activity (in Petunia and Eustoma grandiflorum Grise.) and 3',5'-hydroxylating activity (in E. grandiflorum Grise.). Tetcyclacis, a specific inhibitor of cytochrome P450-dependent enzymes, abolished this activity, excluding involvement of unspecific hydroxylases. While some hydroxylation could be a consequence of reverse catalysis by dihydroflavonol 4-reductase (DFR) providing an alternative substrate, hydroxylating activity was still present in fed petals of a DFR deficient petunia line. In vitro conversion rates and kinetic data for dLPG (a stable leucoanthocyanidin substrate) were comparable to those for other flavonoids for nine of ten recombinant flavonoid hydroxylases from various taxa. dLPG was a poor substrate for only the recombinant Fragaria F3'Hs. Thus, the B-ring hydroxylation pattern of anthocyanins can be determined at all precursor levels in the pathway.